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CO 



<g) a tnin-film EL element which is constructed to 
produce blue light of high brightness on a low volt- 
age. The thin-film EL element is composed of a 
light-emitting member of SrS that contains Ce, K and 
CI as luminescence center impurities. The concen- 
tration of Ce in the light-emitting member is 0.5 % to 
I.O %, and the ratio of CI to Ce (Cl/Ce) is 2 or 
smaller. Further, the light-emitting layer, Sr, S. Ce 
and KGl are vaporized from four different sources, 
and are coupled together on the substrate by the 
multiple vapor deposition method. 
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Technical Field of the invention 

The present invention concerns a thin film EL 
(electroluminescence) device and. more in particu- 
lar, it relates to a thin film EL device capable of 
obtaining blue luminescence at high luminocity by 
a low voltage driving. 

Background Art of the Invention 

Generally, a thin film EL device has a dual 
dielectric structure as shown in Fig. 1. in which a 
transparent electrode 2 made of tin oxide (SnOz), 
etc., a first dielectric member 3 made of tantalum 
pentoxide (TaaOs), etc., a light emission layer 4, a 
second dielectric member 5 made of tantalum pen- 
toxide (Ta2 Os ), etc. and metal electrodes 6, 6 
made of aluminum (Al), etc. are successively lami- 
nated on a transparent substrate 1 . and constituted 
such that blue light is emitted by applying a strong 
electric field to both of the electrodes 2, 6 and the 
light is taken out from the transparent substrate 1. 

Then, as the conventional constituent material 
for the light emission layer 4 for blue luminescence 
ZnS:Tm, F. SrS:Ce, CI, SrS:Ce, K, CI have been 
studied and developed. 

There have been problems in the conventional 
constituent materials for the light emission layer 4 
described above that no luminocity can be ob- 
tained at all in trie case of ZnS.Tm.F no practical 
luminocity can be obtained for SrS:Ce, CI and 
SrS:Ce, K, CI and, referring to the color of the 
luminescence, green ingredient rather than blue is 
emitted strongly. 

It is considered that the foregoing problems are 
caused since the light emission layer is formed into 
a film by means of an electron beam method and 
material prepared by sintering SrS and CeCI 3 or 
SrS, CeCb and KCI is used therefor and, accord- 
ingly, the ratio of concentration between CI and Ce 
in the thin SrS film (Cl/Ce) is greater than 2 and CI 
is contained by more than twice of Ce. 

Summary of the Invention 

The present invention has been accomplished 
in view of the foregoing situations and the object 
thereof is to provide a thin film EL device capable 
of obtaining blue luminescence at high luminocity 
by low voltage driving and enabling use as a blue 
emission source for full color EL-display. 

For attaining the foregoing object, it is provided 
in the first aspect of the present invention, a thin 
film EL device having as a light emission layer, a 
thin film in which Ce, K and CI are contained as an 
emission center impurity in a emission matrix com- 
prising SrS. the concentration of Ce in the emission 
matrix is from 0.5% to 1 .0% and the CI to Ce ratio 



<CI/Ce) is set to less than 2. 

In the second aspect of the present invention, 
there is provided a thin film EL device as defined 
in the first feature, in which the light emission layer 

5 is prepared by a multiple vapor deposition method 
of evaporating Sr, S, Ce and KCI from four systems 
of separate evaporation sources respectively and 
then combining them on a substrate. 

These and other objects, features, as well as 

to the advantages of the present invention will be 
come apparent to those skilled in the art by de- 
scriptions made in conjuction with the following 
descriptions and appended drawings in which spe- 
cific preferred embodiments according to the prin- 

75 ciple of the present invention are shown as exam- 
ples. 

Brief Explanation of the Drawings 

so Fig. 1 is a schematic transversal cross sectional 

view illustrating a general structure of a thin film 
EL device, 

Fig. 2 is a principle view for a method of forming 
a light emission layer, 
ss Fig. 3 is a graph illustrating luminance - voltage 

characteristics and Fig. 4 is a graph illustrating 
spectrum in the preferred embodiment of the 
present invention in comparison with the spec- 
trum in a conventional example. 

30 

Detailed Description for Preferred Embodiment 

An embodiment of the present invention will be 
explained referring to the appended drawings. 
3S The laminate structure of the thin film EL de- 

vice according to the present invention is quite 
identical with that of conventional one shown in Fig. 
1 but the constitution of the light emission layer 4 
is different. 

■40 That is, the light emission layer 4 contains Ce, 

K and CI as an emission center impurity in an 
emission matrix made of SrS and the concentration 
of Ce as the emission center impurity in the emis- 
sion matrix is from 0.5 to 1.0% and the ratio of CI 

4S to Ce (Cl/Ce) is set to lower than 2. 

The light emission layer is prepared by a so- 
called multi-system deposition method (MSD meth- 
od) in which SrS constituting the emission matrix 
and Ce, KCI (compound) as the emission center 

so impurity are evaporated from separate evaporiza- 
tion sources respectively, that is. from four sys- 
tems, which are then combined on a substrate. 

The multi-system deposition method is, for ex- 
ample, adapted as shown in Fig. 2 such that con- 

55 stituent elements Sr, S for the light emission matrix 
and emission center impurity Ce, KCI (compound) 
are placed respectively in separate crucibles 8a, 
8b, 8c and 8d in a vacuum vessel 7 set to a 
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vacuum degree, for example, of about lO — 3 - 10 -7 , 
which are then heated under temperature control 
independently of each other and columnar crystals 
the emission center impurity are deposited with 
uniform distribution on the substrate 9 by control- s 
ling the evaporation amount for each of them such 
that the light emission layer formed has a 
stoichiometrical composition. 

The dielectric members 3. 5 on both sides of 
the light emission layer are formed by means of a to 
sputtering method. 

Fig. 3 is a graph illustrating luminance-voltage 
characteristics, in which respective data are shown, 
i.e., a for the thin film EL device having the light 
emission layer according to the present invention rs 
and b for a conventional thin film EL device with 
the CI to Ce ratio : Cl/Ce > 2 in the light emission 
layer. 

As apparent from the figures, the thin film EL 
device according to the present invention can pro- so 
vide a higher luminocity at a lower voltage than 
usual. 

Fig. 4 illustrates spectrum, in which respective 
data are shown, i.e., c for a thin film EL device 
having the light emission layer according to the 25 
present invention and d for a conventional example. 

As apparent from - the figures, the thin EL de- 
vice according to the present invention has a shor- 
ter wavelength as compared with that of the con- 
ventional case and blue luminescence with intense 30 
blue ingredient is emitted. 

Claims 

1. A thin film EL device having, as a light emis- 35 
sion layer, a thin film in which Ce. K and CI as 

an emission center impurity are contained in 
an emission matrix comprising SrS, the con- 
centration of Ce in the light emission matrix is 
from 0.5% to 1.0% and the ratio of CI to Ce <o 
(Cl/Ce) is set to less than 2. 

2. A thin film El device as defined in claim 1. 
wherein the light emission layer is prepared by 

a multi-system vapor deposition method of 45 
evaporating Sr, S, Ce and KCl from four sys- 
tems of separate evaporation sources respec- 
tively and then combining them on a substrate. 
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